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(54) MANUFACTURE OF 
CIRCULATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
miniaturize a circulator, to widen a 
band, to reduce a loss and to reduce 
the cost by electrically connecting a 
magnetic rotator formed by integrally 
baking so that an insulating magnetic 
body surrounds an inner conductor 
having a prescribed pattern in a close 
contact state and resonance capacitor 
parts which are differently formed. 



SOLUTION: The insulating magnetic 
body integrally forms the magnetic 
rotator 20 in the close contact state so 
that it surrounds strip-like coil 
patterns which are stacked in two 
layers and extend in three pairs of 
radiation directions. One end of the 
respective patterns is electrically 
connected to the terminal electrode 
provided for the side. The resonance 
capacitors 21a, 21b and 21c of 
multilayer triplet strip line structure 
with a wide operation frequency 
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range are connected to the terminal 
electrode. Thus, the generation of an 
inverse magnetic field is eliminated 
and the asymmetrical loss is reduced 
by setting the inner conductor and the 
magnetic body in the close contact 
state. Since the magnetic rotator and 
the resonance capacitor parts are 
differently formed, they can be 
assembled in spite of the baking 
characteristics of them and 
productivity improves. 
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[0 00 1 ] 
[0 00 2] 

#BHtt**c*9 fc ccD#ratt#a«2 o oo±Tffi 

CCtt n-fJMM* (rtSP^) 201M2 0 2;W&ffi3 
nrc^ e nY;V2gft:2 0 0 2B. #ft&f£ft* 

o o*Ma-r«.-y^r*-jU2 o 3rsi»(c«ais 

ft~Cl>£ 0 a -f /I/a*ft 2 0 1M2 0 2 *JfcJ0&LfcCQ 
#»f*ftS« 2 0 0 SrSWBfr 6#etf<J:5CC, PBg<3>»tt 

o , a -ou3M*2 o i so* 2 o 2 KfflJnstt*i*JSifi« 

Sfcj;r>tCh6Bttft»H2 0 4&tf2 0 BrttCBK 
^;l/«»*JBfi6Lfc*»ttftaiS2 0 0©B«K«tt# 

2 o 4M2 0 5 ***c**«iarS»ufc«W6i 

ft-?Tl>£ e 

[0 0 0 3 ] 1f-*aU-*±ftiUrtt. ^19C0# 
JK»»Bte5*'j-J:5K:, a-OV*H*-2 0 1 (202) I: 
J&JS b ft: £ O^Natt«»S 2 0 0 (DMdJtC , ig&tfcgBtf 

2 0 4x^2 0 5, aanaKt«s2 0 6351^2 0 7, a 

Kffl7lcXaE2 0 8 S^2 0 9 > ttWC±TK:#«IIS*l 
r & D affit^7lcX^5 2 0 8 RU* 2 0 9 *> 6 ©HIKfflK 
SS ; Sr«^t-^S!l^;<Z)^JSii/>^^>^2 1 0&CK2 1 

[0 00 4] H^Stir^ftC^Affl^ilB-S/H/rn-Y 
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;l^W*2 0 1 S^2 0 2 Kiftfflj6«#*#it S £ , B&tt 
f*mt2 0 0 5rt«ca-f ;U«flc2 0 1RV2 0 

2©isio*iME"r*iBHaflBa*sa4-rs. c©isj§& 

5BE*4itXT4il*»»%7lc^»52- 0 8 Stf 2 0 9** 
6E[Jftrr£<h, S8ttf*SP#2 0 4&C/2 0 5tt, EI2 0 

tt, iWB»fi#©{5«afl&WC CD J: 9 ftSffl*©*,* «t 

*c£*#jjBLrt»5<zrc*s. ^eiww-tt, ass* 

[0 00 5 ] 

stints. ccoj:5aB«K:jsit-5ft:a>cc« % mmrn 

[0 0 0 6 ] b£>bft#&— 

B\ 2oo»SMSnTl»*MttftSKt2 0 4M2 0 5 
ettftSW2 0 4SCJf 2 0 5 £^Ne&*S«2 0 0 t<D 

[0 0 0 7 ] *aBEftft»«2 0 0 £C9SWffifcS6£T4 
T^<. SS2 0 0^mt4#^»^jAA 

[0 00 8 ] 4fc, -®Kft^- + 3. 

[0 00 9 ] 5 ^>CC^/c— jSaftftl**-*.* U-irrtt, 
l^gR P a p2 1 0S^2 1 1 itBtSWKffliMiriCiK: 



3 

Sc^flBJ&*#>a>4 fccCTC* o fc. 
[0 0 1 1 ] 

[0 0 12] C<DJ:5tC, OftBft^LTtt, Jfegft 
^ft#«B«tmrrtfflSgft*8l K) HfrJ; 5 &c— ftfcKc 

rtSaWM 3 H*f«5tt3&i 6ttiFHC!>e»«Ftt3W 

OSllHlRT-CDKfttt: t ftJg/B* + ^ * gB©if1ift <fc <0 

[0013] a^irfcatftiEfK^a^fiffl* -^^2/ 

[0 0 14] 3SMtf&mB&ifi?2>£m»»V 

vis #&ffl^mm7K&6&Et t c&mmM't & c t 

[0015] 

»©*»*!* * ^a^w^assKo fc jtff a 

©1f-*:xU-*©9ffliiattB* H 4 KB 1 ©H&UHE 
^•©Sg3£XfI©-SP *Bi93-r-SB"C**. 

[0 0 1 e ] ch&©Bte5vr«fc5{c, w-tai/ 
tWiE/\ft»iasj:5fcji5jsJt3nTiia. u^u^^ 

ffe©SHUB"C*oTfc «fcl». 

[ 0 0 1 7 ] B 1 CCtel>T, l 0 B-ftWK^S^i/c 
W&ftmZtjklsTte*), ccoMttftJii OttflK^HSti 
TWS;<*->©W»W* 1 laWRStSh 

tt»S. rtSISgftl IB, «a-r5J:9«:2JBK:8W8 
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Ktt. B8ttft/i 1 0© lofc*©flPMte»W6ftTl>'« 

^m®i 2fc«»w«:SiBt3tiri»a. sttftm 0 
10 ©±ffiai>*TM*^«:?ai4#ji 1 0 (om^-mm 1 2 ©r 

[0018] *HJlBAO*ft«tB'C*5-y'-*3. 

B2CC^T<t^tC, C©<fc5te«jeES*l 
fcfflBRBE^-2 0©3o(Dffi^li (12 ) ftj^ffl 
*+^f*2 la, 2 1b. RCX2 1 e jMiStWfcSSK 
Stints. cne>+tAV^2 la, 2 1b, 2 
1 c ilttt *ffllBA*««cmRL/aH3tn:c»«» 
20 W5-2 5 1 26 2^aSRtfBffiKiei83*vCt,> 

ft. itmft, rtgp^ft, s»ft©»*-cwa-cttsi# 
ffi©^«»*ij>a < i «> i M&mwcMc <* £tc£»3V 

ft, 8Wft*COJiJ*-C*fafc^JH h - h • * h 

2^* B3<Z>^ffi[plgSBCC^fflO'C* 

[ooi9] osuie^E o©±Ttc», ccoemnie 

^2 0 6cSa«Sll 4 (H 1#JH) ^EfttnT^fc^CDSi 
W%jkXWE22mf23 <B2) *s*ft-eft»0{=m 
7lcAfi8^2 2S^2 3MWCB2fcttjR3 

tiT c »ft ii ^ v y©JH Aft w«afi*K: -o^r »aa 

[0 02 0] ^CtCC Olf-* * U-^CDSiiiX5gCCOli 
[0 02 1] B4CD (A) tC^T<fc^iC, fH3— Jfe^tt^ 

40 ttfttff4«:J:4±fiPi/-h4 0 % *f^>-h4l, J&V 
T»2>-h42tffl*«. SSttftW*4£tr«, 

cti4^0J:5ttd(;»tt*W-raS/-b(cj|5j5S-rs. /c 

/cb, ±gPi>- h 4 1 acTFfiB^- h 4 2 

fa 1 mmt* 0 , a&tt 100--200wm <»* b < 

4 1 «f - hWWft 1 6 0 yrat*5. 

y i g«j* 6i.8 mm% 

'U>#- 5. 9 

so 32. 3 mm% 
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[0 02 2 ] *Hf - h 4 1 ©BrSfittBc tt, COi/- 
h*IIf4 T y-f7*-Jl'4 3a, 4 3 b. M4 3 c 

-srjUJdESti*. 

[0 02 3 ] cpBJ^- h 4 1 &crF»f - h 4 2 ©±ffl 

jatcaitftikftwiej) K^T^-n^^is^r^ 

T<£>2;£CD* h V ? ^tt^"*->*S&'a3jHtD=i^^ 
'<#->teJ:i±8PrtaSM*4 4 a, 44b % Stf44 
cftWCTSBrtBEIMM 5 a. 4 5 b, M4 5 c3&*« 
K ^^A^-X K XteiB-'^^A^ 

ffitc 3 H*f«WE) n -Ol^ £ - > jWIBB 5 n S C £ £ ft 

[0 0 24] C(D± 5 JC^ * ? ^ Shfe±8^ b 4 
0, W^-h4K aeTFSB^-h4 2ft, rtSff^ft 

©Bl* («^.«rtwawto&i«R"C***i^tt. 6 o 

•C) JSLtOiBBL mttl 4 5 OtrM-T^o «^c« 
ig^«4>ft < £ fc 1 0^*ja±©«lflEi-r4. 

^b4.2 *ffim?zm&#&&mvtm£ti: o ft 

So 

[002 5] W^t*SY I GOftiSftTiBffitt 

<. ee-^r, _fc^cD^^ig"c«, *-r*f* 

Xtttt - ^ ^ 9 A ) as* WRS TigiSO fc« ?8t$# 

t&gafi£ £ or *tB«Afc J: 0 gtccgig $ ti&si $ nx 

t>6 <»M¥5 - 1 8 3 3 1 4-9, ^§B¥5 - 3 1 5 7 
[0 02 6] ±»Lft:rta9W*«IKtt, Jfel£tt(Dig# 

£U rt^^^ii^iLr^cDStWb^HSi 

ft oc ffl 1 > s j;-3T4ds ftsssg&ft (Dfttn* n 

O&SfitS. 6 0-9 511%, ^tC7 0-9 0it% 

trzcttmn,^. tit, mmk<ommmm<D^ 
0 tt»%kiT©#5 * ^ v v v *mwvticmix\? 5 c £ 
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[0 0 2 7 ] ^f-f T*-^aBftiLrt*. rtSt£gf*£l5] 
D^Jl^-X h h) ^ffil^fciU 

Otl^Cc^^^^Aco^-^bSflBurfcJ:^. ^-yT 
* - /l^&OWtf V^llk£ £ £ £X5*: O r 

«ftfl*HFtt*fiJ±S#ijSfcoo»rtt, *UIJaA#KK: 

SUS L<&^ 3 ft jM$H§¥ 5-3 2722 1 ^fflSaO* 

HffiKia«stiri»a. ip%, ffiitttt^ttft^^T 

10 W& (Y I G©»&, m\ 4 5 0°C> J:0felBl»»** 

m 5 5 5*0 *>y 
«i 4 5 0-c> £T5C£tc«fco, ftjawFtc'y-f r*- 

t =6BJ <* c 4 #r 1 4 . 
[0 02 8 ] \&±.<omi8JLmt J: ^r , xaJ^gpagft 4 

4a v 4 4 b. ac/4 4 c(Z>-SsiTgBp l ig|J^4 5 
20 a, 45 b, a^4 5 c©— Si^^-r T*-;^4 3 
a, 4 3 b, Si^4 3 crtO*y^r*-Jl/W**^Or 
. W«WCC*4a*ti«aSti*C <!:<!: ft S. 

[0 02 9 ] ftte. H4<D (A) rtt, ±§|5^-h4 

o, *H^-h4i, a(Trgi5^-h4 2^^n^niE 
»©««H«rtF «c« s asg#a cfry r * - )i,m» * 

30 iEA^tt<om[niK^±^cDcri<^-rs B 

rtauawtALratfflc^ati^tt, Sjattj^r 

<fcbr^'7^^A*«i»4^«^il«cWR*t?IIBr 

[0 03 0 ] ^56i, S/- F±CC*iW5Sa«lHteT-<0. 

(BS^- h 5 0, ^IHV- h 5 1 . RvrFSHs- h 5 2 * 
40 JffiKU h 5 l-acTFW^- h 5 2CD±ffiCC^ 

»©F l ?sp^5 4ac>*5 5^n-? c nEnPL/rfet, c 

tSc t/- h±tCfcW4#«»|5||6?.©iHyiJ*H5«CjS 
Tct^tc-T^i, «JK*H«Wr*S3^68S4ftO* 
ojgS^ fe «JK pJtfi <b ft 4 , t ft S W^ffi® 

[0 03 1 ]H6tt. t/- F±CC*yWa««»@(&f-fi!> 

AbcDi^ijwiSr^-rwtiHr**. hhowb, KS-rs 

50 JB*iBa3-&ft:fc<Dr*t), COJ:5Ccl2g£-ffttf# 
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[ 0 0 3 2 ] H 7 tt. COWK SrffllHS^tr * 

ftttwra^HHBH-c**. ah<d (a> Ks*-rt:± 
&ntt-c*4. apt, mmtzMMmm-mscz 

tc&Aft^^cc^SoT^^-y^a^An^o &n io 

"C. lH©^>?>^{cJ:orBIH© (B) tc^-TAH 
<Drt > * > #tc J: o r Aft JB»«BK^8B# c fc ^St-c 

[0 0 3 3 ] mmvLV^mmo^ &kabr?». 

^14 <D (C) K^TcfcSCC, »SRI§ngT-©lo4j# 

l§H&f-©4B-f-«fi4 6*Rtfftl**JHS(cJ8*SaW*4 7 
*«*W*TJBJ0»-S. CtlfcJ:*), ±giJF*9SBzg{*4 4 
a, 4 4 b, &CX4 4 c<OJB»HISf-»JB«cafflLr^ 

sf&ffi^&asH 1 ^ (46) tem^ftit&^Sft & C 6 

TS8rtSS»ft4 5a, 4 5b, a^4 5c©I 

(4 7) «c««w«:«itt3*iscit&4. 

[0 0 3 4] COi^CcL/r^jSL/ftifiBEfiUslK^tt, a 30 

©#»fsfi (4 6) $c % m2K^?&5fc. &mm* 

*?>^$ 2 la, 2 1b, RV2 1 c SttJ&tfWT If 7 

c o o 3 5 ] H8tt, ^^^>ya»©«js. atcwca 
^^^>y*a*#^a»^Ktt. ima© (a) 

*tT<*5K:, *r*0Sfl§**Ai/* (8 1 a) £-e<Dl 
^**©IBffitc*n*tiBX0«»fc»«ia(ET-8 o©± 

TBccaffi^wvOffis 2&tf8 

ST a £££±5, c©««|5iiE^8oa6»K:HrBBra7jc 
Xm^S 2X^8 3^5^^-50 *©BL *B»»^fle 
8 4M8 SOCRWStifcAffl^JftT-S 6 a & ASSUME 
^8 06CKt)«»6nfc*lBS+ + ^t/^8 1 a (Xtt 50 
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^«J--F8 7a*^T«iSWK:»LjJ:«)*. SHU 
-F8 7att, m«. SMt*«-J-iU*»<W»t>»« 

xh y 5r^T«flEstia. ttc 3fet^tt8 4M 

[0 03 8 ]^r, HH <B) fC^-TA^K, C©«* 

-5 icm&mttzfc 84s.c/85tc<to $ 

#8 9rtte«»ffjK:»AU *>L&J85&29 0£#f9ffl 
7*#JHE8 2S^8 3 £;MWH5£SnSC£±tt5. 

-7W^UAi(Dfe-5MWft$ntl^ e CCD 
^^>y8 9«, »|5ri"S2ffi#HPb*©ffi©ffi#* 

^l/-F8 7a2MfAffirttt?-8 6aBL 
-F8 7 aSCXftSffl+*^>^8 1 a (Xtt»*>lflL 
iarf-) ra©«****T5. I^8(D (C) tt, COJr^CCU 

[0037] if-^ ^ u- *<Dmmmk™m&.um$: 

a«i 

y ^ * > ^ itsn^cj^ d fc/i>g&fb&ati z> o 

(2) l^^^«cj:ora«tm«!:tta©rfitt«ia 

(3) a^^aHW»BKfc<kO*j(SS*ia©r«»*s 

(5) ttaa-^^wsnrfe^r— {*{b3nr»gs 
[ o o 3 8 ] b 9 ±a Ltert»«*Baa©3>a < ^ 
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[ 0 0 3 9 ] m 1 0 tt*UJHA<OS &CCffi©36tf SWT 

tt. Aft J6©*I>tt < 4 4> l ooatc W *tt«*iqi«cf# 10 

ft. Eliao (A) KmTJrSte* »tt(*Wtttcj:5*M 
h 1 2 KDiffiRCTFffitett. #fi#H— ftififrfi! 
fc{#fi"r5 2#©x h y »>^^">^f)^5 3ttO 

=r-f;l/^*->{c<fcS±aBnajai#l 2 4 a. 124 
b, ZWM 2 4 cSfeCHCTWrtSHWM 2 5 a, 125 
b, RV1 2 5 c*s**i**iJBJSE3hri»*. *d^>- 

h i 2 i ©BrSttBccwt, coiy-b^mmt^^^r 

*~;M2 3a, 1 2 3 b, RV1 2 3 c&B&$tiX 

l*So 20 
[0 04 0] ipH^-H 2 1(D±T(U£, ChtR- 
«l^tt®^<tttl4iC J: £±£P;>- h 1 2 0 RZTFWiU- 

b i 22^»^3ti, mf&ztiz. t<Dm8ttt&-o 

TJbfflS/- H20. *IH^- h 1 2 1 , RUTUU- 
h 1 2 2*^^a«Bttfl*^W4ft^T— flcffcS 

n£„ ±fim*g»3»* 1 2 4 a * 124b, Rtfl 

2 4c©-*4t9W!BWl2 5a 4 125b, M 
1 2 5 c©Hft4a*>y=/7#-Jl/l 2 3 a, 123b. 
1 2 3 eft©-? T*-;l/SKt*^LT«»B«|«:* 

Mfcf&Bl 0<D (B) tc^S4irii-5o 
[0 04 1 ] Hi 0© (C) ic^TJ:5iC, 

-LWrtWaM* 12 4a, 124b, Rtf 124c <DM^ 

@<E^jffitc»ffibTi»4flM3waaa»(* ( 1 2 7 ) *c . 

«SUWte«*fc3 ft£ c 4 4 & 0 , T«rt»i»ft 1 2 5 40 
a, 1 2 5 b, RU 1 2 5 cOfiBfiliaR^fflSffitCBHlL/ 

rci-SffijBst&flijffioaB^fliffi (12 6) fc«ftWK: 

SN»snsc4 4ac4. 

[0 04 2 ] COJ: 5tCLrSJSSl//cSB«!aeT-tt, jB 
aemm^ntc^rSiEAftJBO^H^ttiWL. * 

US < 1 2 6) S^Sia^ft ( 1 2 7 ) (C, ftjg/f* * 
13 0a, 130b, M130c^Wt 

*ep*w 5 /c^coffl^fflyicAsae 1294s 50 



ftmW- 1 0-2 70 9 1 2 

10 

Ml 0O (D) «»»IsHlK^K:*fiffl* + M-i/dr l 3 0 
a, 1 3 0 b, RZ?l 3 0 c 4SKffi7*Aa&Sl 2 8R 

[0 043] £JBH?*+>^>*1 30a % 130 b, a 
U13 0ctt ( HI l©»*WStSH0C^*rJ:5K, g§m 
i*:/n ? 4? 1 3 1 4, ccr>§f^f*:/n v 5 1 3 1 (Oftffi 
RCXffllBO-aPCCK^ 6ftfc«ttfl!j«K 1 3 2 4, R« 

hfcAlfliflWSl 3 3 tfrzm&sti&mtttnix-mM 

M^+^isZX&z,. COJ:9Mt^*B10(D 
(C) ©C4<BWtfW*C4K:<fc!K ^©AW^BJS 
®1 3 3 3^^Hfi^ <DflPJHB^*fn]fC|fil < C 4 4 tt 0 , 
C <D AHJifflWSffi 1 3 3«r^«?t?>y©Affl*»-?-R:ffi 

[00441 012 «*»98©-Se»JB«4 UX 3 SH 1 

zmmx&z. zcommmxte, mnw^-btwio 
mnt<omm^>- bRu* +'*i'&mmfr&Bmtc&gi 
u zftbwmfc&f&LtcmMiBiiTtmfrALxzct 

tcj: 0 *. + * 4 UBStlalte?- 4 € 

ttiMo^* ^ - y % w )m»itt& <fc *> &c 

<, 3 i)iJWt*St 4^ * - >«iS©3 ^ ;U|#t 

[004 5] ^^^»©8B»ia<&?flR»«c^l»T J: 0 

14 0, *M^-h 14 1, atfTWJS/- h 1 424, 

»fCJ:4»SS/-h 1 4 3 a, 143 b, 143 c, 1 
44a, 1 44 b, RVl 44 c *W»S*iH*W«:*l 
ftSnriiiKfB4ft^Tl»4. Sffi^- h 1 4 3 a, 1 
43b, 143c, 144a, 144b, S£M 44 c 
©±ffiKtt, ±fllBrt»a|E» 14 5a, 145b, RCX 1 
4 5 cM»CCTWrt»»# 146a, 14 6b, Si^ 1 

4 6 c*s*ti-en»flt3hrus. ±gp^sp®^i 4 5 

aRCTTSWaait* l 4 6 a, ±gPrtSP29# 1 4 5 bS 

crFSBrtsuaw* 1 4 6 b , ^^tcisp^sp^ft 1 4 5 c 
acrFfflnaawti 4 6 c&, -en^n, ffij^ccttA 

*!3n, ctitc±r>r±jfi©3^ju*(ja!isflijaEgn*. 

±SP^- h 1 4 OOiMaaHF^^- h 1 4 2©T®tc 
[0046] tt^4E?^(DK3t^£. atDfCCffittf* 
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[0 04 7] ^JBfll+i'/^^fiBdtt, ±SB->- h 1 4 
0O±BCC^Shfc««|5I^ffl»J«»# 14 0a 

©Jfl 1 <DR«*5>- h 1 4 7 <h, CCMWM*^- h 1 4 
7(D±ffitCJBjftSnfc4 i + ^^*»881 4 8 *®± 

mWis- hl49i, cowmwts- n 4 9 ©iffiCC 

jBJ5Ksn3fc**^>*fla»jiwa 1 4 9 a t 

/BJSflS*#r4 0att, tt^^^t^-iJIti 
-5. C 0»JRgHK¥-fflSatt»# UOalt * + 

■W^**«l 4 8K0 f *+^»JB£ia«fil 49 a 

^&^#r&£it^C«^2 0DI^f*^- b 1 4 9S. 
WtA-v^gilil 4 9 a^rf KUttJ:^ 0 

* + 1 4 8 *U*(8T-4 LTftra^ 

[004 8 ] ^lOSJBSlKlfc^r tt % B«@R7-as#4 

j§njfigr&& 0 JlSP^- b 1 4 0 ©±ffitc«$UllE-5=-ffl 

CD^m->- h 1 4 7 **BSUr+*^-S/*fflftJS«S 
1 4 9 a*««El^ffljB«»»{cjRBLTfcJ:^. 
[0049 ]il3 «*WffiACD5fetf3Ka5'C*^ 3ffi^ 

■fcf? $ -ti fia^H^rt tc* IBM * + f £ * —ft KMC ^ 

[0050] coMfmsomn^^^c^x^ 

-H58, ±SR/~ h 1 5 0 , *fB^>- H5K R 

gtsr/- b 1 5 2 <t, ^emwtfi^<o±^fomstiT 
&K>mcmmmm#ttnfc£&mfois- b 1 5 3 a, 

153b, 1.53c, 154a. 154b, JSlV 1 5 4 
Sffi^- H53a t 153b, 153c, 154a, 



C7) fiFBBJS|i 1 0-2 7 0 9 1 2 
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15 4b, SC/ 1 5 4 cO±ffi«ltt % - a^;U©iSiaSS«C 
l£D?d&<D±^rtgBigft 155a. 155b, M15 

5 c ^VtCTaJF«gSB»* 1 5 6 a , 156b. M15 

6 c&*tl j etlffilSL$hx\,>2>. ±mft$tm&l 5 5a 

&vT$m$m& i56a, ±»ftwmt 1 5 5 b 

T»l*3«*# 15 6b, 3£WC±»|*i8|E»ft 1 5 5 c R 

±8&^- h 1 5 8 (OALMELlTf^^— b 1 5 2©T®CC 
[0 0 5 1 ] ffl^K^Ffl^pSfi^fe 3fct>*fc:Mt4ft 

«H i otcmtjrtt^^orfe^ 

[0 05 2 ] JfcfgflB* *^>£SB#te, ±3S^~ h 1 5 
tc«JlStifc«±»^- h 1 5 8 <t, b 

_kS^>- h 1 5 8 {*, S^[I!fS^ft©ettft©-ai^ 0 

[0 0 5 3 ] tWfetT&ffirt*, ^/B**^>2£$t 

[0 0541 014 «*fflIRA©3 6tCf6(Oj«f ttWT 
40 *.4 3tt^-**u-*(oa«iaK^©»flE*TOW 
{c^-r^MBmH-C**. C©5t?TStBtt. SS^lelK-?- 

H-Hl»tt^<*»*4fc<fcSffiJgO±Wt/- h 1 6 0 , 

*pa^- h i 6 i , scrFSu^- h i 6 2 

tpmt"- b i 6 i<o±HacrFffi*ctt, sffitfp 

&4 3tt©n^iWs*->«:J:s±8|JrtaB^i 6 4 
a, 1 6 4 b, 6 4 eifeWcT8Bl*38B»» 1 6 5 

a, 1 6 5 b, RUl 6 5 cifi*MtlBl8l$tiX\i* 
50 So *IB^-H 6 lOfrffitiLBJCtt, C(02^-h*H 
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aW"*?-* T*-;H 6 3 a, 163 b, RU 1 63 c 

[0 0 5 5 ] *fffl^- h 1 6 1 ©±TteB> ±SUV- h 
1 6 OXtfTBB^- h 1 62^^7^$n t 

6 1 , RVT&U- h 1 6 2 *«J5£T SBBEttflesWatttt 

a, 1 64b, 3SIV1.6 4 c<0— «4TiSBrtSlBi#l 6 
5a % 1 6 5 b, RCM 6 5 c©— £84:^ -/ 7*-JU 
163a, 163b k Ml 6 3 cftO^^r^-;^ 

mcirt^ *<D«£, «a^($16 4aSc;i 
6 5 a<D^fcSE^K«»BU ft8HH* 164bS 
CXI 6 5 b©— 4BHfeWcrtfiHI»l 6 4 cMl 6 5c 

©-**Aa*«T-<fcT*. fc-fc*>A,, rtgp^<*i6 4 

aRCH 6 5a, rtSiSStt 1 64bMl 6 5b. &t>* 

tcAsnaitt i64cs^i65c <ommtwm»^c m 

[ 0 0 5 7 ] 19 1 5 B#ffilBA©3 6 (Cffi(D5ttf SffJr 

«i 7o±tccne?a^iiieTso > ftfi^^+/^>^^ 

KDttttfcttSRrfT 5Jr5KUTt>& e SSI 7 Oifitt 
ttlS*vC<r>*t:£*K< C ©5feff BW©«fi8acXf¥»» 

*b, Hi<wfetfK*oia^4^<Hc;r*s (H2# 

[ o o 5 8 ] m 1 6 B*tu«iA© § im<DMf tm-e 
* & 3 ffi^ - * * u - $ (D—^om^^mcTn^- 

ftM&mm^fo?), HI 7BB1 6©1f-*j*U-*© 

»* assi l c mmmm^x^^mm^mimx # ? 

£0o/c&©r<&£. l#TOg[SB?:tf---*:x U-*fl- 
SfGSf* 4 4 ©RS (C t - * » v - Z © tfJ^tt 

*c# u H£ «1HEJ*» £ 12^T £ c 4 ic <fc o r tf - u 

-*©n^«ffc*H5C£B, f#4MB5 2 - 3 27 1 3 
[0 0 5 9 ] mi 6tCfet>T, 1 8 OBHfifiLfctvrti 

rt>£. C©«SUhPE-?-1 8 0©TMCCB88fUp]iiS^4 
H D^ffiSJtK© h U h)&BM*i6& 1 8 1 tffM 
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rnm&is- H82i, C©gf^<£>— h 1 8 2©±ffi 

4 h wcsw e n/c ras© * * ^> * 1 8 

3 4, h l 8 2©T«caHS*xteBWftafi 

18 4 4, C©§f^»St£ 1 8 4 ©±ffi{CJEJffiS ftTfc 

6#^*&B?g&l 8 5 4, 8 4©Tffi£ 

10 +^S^*ffl«ffil 8 3 4 6^tfofiB3W*l 8 5 CD** 
SB<0++vS5/5rfflfiifil 8 5a tOlfflr**^*** 
J&U 6^tfeSSS^*l 8 5©6>tt^«B*W>y 

61*>UfiKB»#l 8 5©«1 8 5 
b«hy^U-M«BH«a»l 8 l<DWSiCtK*6*i 
fc«3ttKB%/M^rBKftS« 1 8 4 ©Tffi©SH!»# 

[0 06 0] h y^U-HBBS!*!gSl 8 1*JBJSST 
4KB. +t^ilgl 8 3 fcttWfcK**^- h- 
1 8 2 4 6^te»B«* 1 8 5 *RWfc»«<*S« 1 

20 8 4 i^aiowpifti cn6fm(*4?r^«E^ 

HEtlEHKT-l 8 0 4 h l/^U- h^B^^^l 8 
liCtt^B. C*l6*ffl»JCCJBJ560r»BL, B/Uc 

tt»(t<0««Kj**t!l[ilK: * * ^ 3? fflmg 1 8 3 

[0 06 1 ] «±<DK9JB F'J^I/- hiSB^Jl^^ 

B*»t*T h y KftBatftSB*«J5S-r*CcB. 
MAttil»»t*iia©a3tcRgtS 4«iC, SI 
30 fltftSx- h (18 2) ©^frSBCC* *^V$ffl«fi ( 1 

83) (Dttt>K>izy4T*-j\'&vy4T*~)i>m&* 

mis **»fc**6i*Ate»B»»0— 4B4C©if^ 
"T*-IW»*4*««T*. 6«A4XtBB«»OAfB 

(18 5b) tth'jyu- hUB^JiS 1 8 1 (DffliJSU 
tcRtf 6ti/c«|fiHB*/h0rB«fle»« (18 4) <D 

- h (18 2) 4 6 If ^3^B^<*^R^/cBm<*SS 
(184) &«8WLn«HW42:Ctl6at«^«ni« 
Mt^c «SU1K^4 h «J^l/- h*IB^ft*iS4CD 
40 |g^B, Ctib&mMtcMtfLLX&mL* Wc'J^a 

o««W**ffi»K: ft 4 T *- JbaBWifitt-r* C 4 cc 

[0 06 2 ] C ©WO C 4 < , — itjRfflEStiteHSUsie 

^.a©T, /J>ffl^ol£«J«©*-*aU--4f*^jSttJ: 
50 [0063] Jyi^^/c^lTB, rtaJ»»*(H^-X 



4 
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xft$mft*&i&lsXi>j:\,\ fiffl^ift 

ft £>o 

[0 0 64]»tt#R:onrt>. rt8B3W*4H*0&W 

[oo65] i*3Si$s&£ i,x % mm>omm7m&* 

[0 0 6 6 ] &1t x ±aLfc«ltt3«TSSlf-**U- 

m & 5 fee* <o j > t* - v > x ^ s# it & a $ n x i 
ct 5 fti»wffiaa!-9- -*au-*«:t> jSfli ojtir ft & . 

[0 0 6 7 ] 

sbesi ms-?- i 0ss; t it + *^*bb£j& mm W tt: 
is** M^&?-fti£&i,>x^mm&m$mii&T zmfr 

r#a 0 

[0 l ] *ffillA©5fetTS^r*a3^tf-+^u- 
* ©^®3£^©#/& £8* Bg W tC7K^-SBK»r#4 W0 T 
ft* 0 



(9) f* P8¥ 1 0-2709 1 2 
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[02] Hl©itefi : atB©-9--*aU-4'^#©»jS;* 
^T#^?4fI0"Cft£ o 

[03] H2©1f-**U-^<3r)SffljIiBE|'C*4. 

[H4]jai ©««i5i(E?-©iijfixa<D— SBtttwr a 

0rft* o 

$4i&0-cft£ o 

io [0 7] SBOThBE^©*/- h *> 6©ftJKxa4Biwr 

a¥ffiie^0t?^a e 

[0 8 ] ^vss>#&itofflk&vtem&mttte&'«t 
(DmmzmTftMmtiLm&mmmx&z. 

[09] rt^ft^SSw:<fca^-+^u-^aa f ifflS[^; 

[010] *WIRA©3 6«cflk©5feffSWT*a3jBT- 
[012] *»9a©-HJBgJB"C*4 Sifi^lf-** u 

- £ ^«Bl6T-©l«ja*«iiiswtc^r^JBj^Bi , r ft 
a. 

[013] *mmAoz*fcm<Dffi5fflRxi!>z3ifcf- 
ftHftia-cfts. 

[014] *fflJBAO*fcS6ftcfl&CDjtetrftafr*S3 

30 .ammmx3b&. 

[015] *ffl^©36(Cf60jWffiEW"C*43Jfi J J=- 
[016] *Wl®A©3 6{CffiCD5ttfSa5'Cfta3«T- 

[017] 01 6©*-*aU-»©«j0EJHffliar* 

[018] g£fe©>— «Wtt**S«ffl[-!f-*aU'-d?«C 

[019] ^(D-t&Mtemtpjzmzv- **\s-$<d 
[020] EKWjaa»iii{c«T«»t4#(oa8Bs**7s 

T^1*0-cft& 8 

io 

1 1 nmm 

1 2 s^ms 

13 wmw 

50 2 0 fflEfiiafe?- 
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21a, 2 1b, 21c «Mffl* + ^>£ 



(10) ftm¥ 1 0-270 9 1 2 
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* * 2 2 , 2 3 mmmjkj\m& 



tHll [H2] tH3] 




01) «fHW 1 0-270 9 1 2 



[H7] [H8] 




I56a 



(12) 



10-2 7 0 9 1 2 



[H10] [012] 





ftmW- 1 0-2 70 9 1 2 



[018] [H20] 




